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Table 43 shows the man-hours of labor performed per ton for the 
various classes of labor in developing anc mining 703,924 tons of ore 
by the sublevel stoning, center heading, and benching methods for the 
12-nonth period ended June 30, 1935. 


TABLE 3. =— Man-hours labor per ton sublevel 
stoping, center heading, and denching 
“methods, July 1, 1955, to June 30, 1936 


[Ore hoisted 703,924 tons! J 
ae 


i 
| Development fining Total 
a eS ee eee eee ee 


Breaking (drilling and blasting) ro 0,098 1 0,456 0.554 
| 6d oe 0). le a a oe ae ee ee ee ee ae ae ‘6 604 Pe he's, 2250 
Timbering and filling RRR Oe °055 2081 
Gri eel Wet eae 1s «cage nndee suai is | O43 O43 
Haulace and hoisting «ssscsencsiedas O41 2214 0255 
PUPOTVIELOL Vsacnes 066094 soseeken es ~014 062 2076 
General (underground) cccccccocccces ~064 2319 443 

Totes. Unser ePOUNA siaweewkicaune © 344 1.363 L.7ie 


1/ Excludes shaft sinmcing. 

The followins tabulation contains performance based on tons per man 
shift, division of labor, explosives and timber, and consumption of power 
end supplies based on tonnage. The tabulation covers the 1l2-month period 
ended June 30, 1936, during which 703,924 tons were hoisted. 


| Sars 
Average tons per man-shift 


(underground) ae etude a ae ah sa 


Mining 


-” 
' 


Average tons per man—shift, total+ 

Labor percentage of total cost ..... 

Explosives, pounds 40 end 60 
percent gelignite per ton ceccccee 


Limber, F.BeAs PEr TON ssevece 


Power? : | per ton 
Air compression eeeeeevereeeee ee eveereveerereeee eee eee eee eeee eee 10.98 
Heviege end’ DOLStINe oversee keew ¥ews anh hte rae kaa aokae ae * om 
Pumping eeosevevoeaeeweeoeneeveveveesee@eeveevneeeeeee es e@ereveeetr eee eeneeasr ° E12 
Ventilation @eeeenoeeesenvoeaeeeseeveeeseeseseeeesreeeseeweeeeeeneeweeeneeeeee 0.56 

Total coeoeeeeeneveere eee eee ereereeeeeseee eevee eCocweeeee nee ee 19.52 

Other supplies (in percentage of totnl supplies and power) .....| 19.0 

Supplies and power (percentege of total cost) wcccccecccece er ee ee 


1/ Includes underground shifts and surface shifts properly chargeable to 
undereround operations. 
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1] The Bureau of Mines will welcome reprinting of this paper, provided 


the following footnote acknowledgment is used: "Reprinted from U. S. 
Bureau of Mines Information Circular 6978." 

é/ One of the consulting engineers, U. S. Bureau of Mines, and general 
manager of Mount Isa Mines, Ltd. 

3/ Mine superintendent, Mount Isa Mines, Ltd. 
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Li. TRODUSTION 


This paner, Gescribineg the mining cperations at Mount Isa Mines, is 
one of a series covering mining methods and costs being published by the 
United States Bureau of Mines. 


The Mount Ise property has been in operation since June 1931; Guring 
this period operations have chenzed from the production and treatment of 
carbonate ores to the mining, milling, end smelting of sulphide ores. 
This change involved revision of ore-extraction methods. 


Stoping methods have been designed to aepply to parallel lodes ranging 
from 10 to over 100 feet in width and dipping at 50° to 60°, The hardness 
and streneth of the ore and enclosing wall rocks, together with the 
Strength anc thiclmess of tne country rock tetween lodes, have permitted 
the selection of - sublevel stoping method for mining the sulphide ores, 


Weights at Mount Isa ordinarily are expressed in long tons of 2,240 
pounds, but for comperative purposes ell tonnages in this articie will 
aovear as tons of 2,000 pounds. All] gallon measurements given are Imperial 
gallons of 277.41 cubic inches. Costs and prices are expressed in dollars 
converted at the rate of $4 United States currency to the Australian pound. 
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HISTORY 


Silver-lead ore was discovered at -Mount Ise by prospectors Campbell 
and Mi°es in March 1923. Fhereafter, a mild-rusan ensued-for mineral 
leases, and soon a small town was established. -Early operations that 
consisted of sinking shallow shefts at-favorable places on the outcrors 
end transporting closely sorted ore -to-distent smelters were handicapped 
severely by lack of water, the rigors of an arid tropical country, high 
cost of trucking 55 miles to the nearest railhead, and inability to ship 
any but suall, high-grade parcels of ore. Individuals and small groups 
were unable to develop their holdings successfully, and the majority of 
the mineral leases were acquired by Mount Isa Mines, Ltd., and Mount Isa 
Silver-Lead Proprietary, Ltd. Late in 1925, Mount Isa Mines, Ltd., 
ebsorbed the interests of the other company, bringing tne entire field 
under the management of: one company. Development work proceeded ina 
small way until 1927, when Leslie Urquhart purchased for Russo-Asiatic 
Consolidated, Ltd., a controlling interest in Mount Isa Mines, Ltd. 
Diamond-drilling, development, and ore-concentration tests were prose-= 
cuted intensively during 1928. <A further change in the corporate status 
of these properties took place about the middle of 1929, when Mining 
Trust, Ltd., was formed in London and subsequently took over Russo-Asiatic's 
interests outside of Russia, including Mount Isa Mines, Ltd. Plans were 
then completed for the erection of mining, milling, and smelting plants. 
Late in 1930, just prior to completion of the plants, the American Smelting 
& Refining Co. became interested, through the purchase of a substantial 
holding in Mining Trust Ltd. Mining, milling, and smelting operations were 
begun in June 1931, and thereafter have continued without major interrup— 
tion. 


In 1929, a 54~mile branch line was constructed by the Queensland 
Government Railways from Duchess to Mount Isa, which provided railway con- 
nection with Tovmsville, one of the principal ports of North Queensland. 
Mount Tsa is 603 miles by rail west of Townsville (fig. 1). 


PRODUCTION 


The following table gives the production, in tons, by classes, from 
the beginning of mining in 1931 to June 30, 1936. 


Carbonate . Suiphide 
ore ore Total 

PO SIe egress esas 204,961 67, 740 272,701 
che ne 495,071 167 ,Wu4 662,515 
eke ae ere 535,740 168,890 704,630 
93 saree iersions 4.385357 169,261 607,618 
1955 wecrceears 86,159 BUS 5585 634, 744 
19360) caccaca: 1.2 906 3g ' 38 5586 

1,757,487 1,470,307 | 3,237,179 
1/ Includes only the first 6 months to June 30, 1936, 
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Figure 1.— Location sketch. 
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CEOLOGY: 


The ore depcsits are rerlacements in certein strata of the Mount Isa 
shale series. The series is 2 niles-thick and consists of thin, -evenly 
bedded, pre~Cambrian shales lying between quartzites. The shales strike 
north end south and dip-55° tc.60° to the weet. Igneous rocks do not 
cutcrop in tie vicinity, nor heve they been encountered in undersround 
development to a depth of 525 fect or in diamond-drilling to vertical 
depths of 1,400 feet. 


The ore bodies are localized about 1/2 mile from the west edge of 
the snele series as lenses within zones of shearing and folding. Strike 
end dip of the shearing conform in general-with those of the shele beds. 
individual ore lenses vary in size from shoots of a few thousand tons to 
the Elack Star lode with a maximum length of 2,000 feet, maximum width of 
210 feet, and a proved depth of 1,200 feet; Lenses are mostly unsymmet- 
rical in outline, with metal content diminishing irregularly clong their 
borders, so that’ stoping lengtius may be from 10 to 50 percent less than 
the maximum length. The greatest present length of a continvously stoped 
oreshoot is 1,200 fest, but extreme stoping linits have not been reached. 


Wineralogically, the ore comprises silver-lead-zine sulphides, or 
their oxidized equivalents, usually interbanded with pyrite and pyrrhotite. 
sue ovrite-vyrrhotite ratio is approximately 7 to 1, and about 7.5 percent 
of the zine is revleced isomorpkously by iron. | 


The princival or Black Star lode contains l- to 43-foot bands of 
cheered thin shele beds of sufficient number and distribution over a 
stratigraphic thicimess of 160 feet to permit, in part, stoping across the 
entire width, but in general the shearing and mineralization are most pro- 
nounced in a 32-foot hanging-wall panel and a corresponding 40- to 70-foot 
width in the footwall section. The intervening more massive.beds in most 
places are too low in metal content to warrant stoping. The Black Rock 
end Rio Grande denssits, which lie stratigraphically 500 to 800 feet out 
in the footwall of the Black Star deposit are less regular and extensive. 
une three deposits present, roughly, a formation en echelon. The smaller, 
hisher-grade deposits occur in zones of strong shearing and vigorous 
mineralization, and although their stratigraphic thickness approaches 100 
feet or more, ore bands of 6 to 14 feet alternate with 38 to 25 feet of 
rore messive shole beds almost devoid of mineralization. Consequently, 
stoping at these places is confined to narrow, hieh-gradc widths. Ore 
containing less than 10 percent lecd is considered low zrade, and ore 
above 10 percent is high grade, irrespective of the other metal content. 


In the mineralized area containing the ore denosits, fairly complete 
Oxidation extends to depths of 175 to 200 feet. In this oxidized zone 
Doth ore and enclosing wall rocks are weak and in places treacherous, re- 
Guiring, except in the case of the Black Star glory holes, cut-and-fill or 
filled square-set systems of stoping. Immediately beneath the completely 
oxidized ore is a zone 50 fect thick, locally termed the "transition zone." 
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This zone is characterized by pertiail alteration, secondary-zine sulphide, 
and an abundance of mugnesium snlvhate. The ore in this zone has an 
edverse effect on the recovery in the flotation mill, and most of this . 
deleterious ore is ‘beinz left as a level pillar. 


Folding and-feulting are essocinted with all ore- bodies; but partic- 

ularly witn the smaller, high-grade ones, where their commlexity intro- 
duces many develonnent and stoping problems. Faults are usually incon- 
Sspicuous slips, even where vertical displacement cmounts to-hundreds of 
feet. Since little variation exists in -apnearance between the different 
shale beds, displacement of the feults is often Aifficult to compute. 
search for ore is complicated further by tiie fact tiet all folding and 
faulting observed to date are pre-ore, and mincrelization usually weakens 
or cies out completely within 5 to 30 feet of them, necessitating develop- 
ment work in low-grede or barren rock. The chief concern caused by 
folding and faulting, however, is the accompanying weal hanging wall. In 
oxidized ground tris has called for filted squvsarc-set storing practice, 
and in both oxidized and unver sulphide sround freqient hanging wall 
support by headboards or filling, or boch, is cémendcd. 


The Black Stnr ore body, which furnishes $O percent of the mill feed, 
is low grade. The average metal content for the whole is 4.83 ounces of 
silver per ton, 8.17 percent lead, and 8.07 percent zinc. The lead content 
of the Black Rock and Rio Grande lodcs is two to three times, tne silver 
content over three times, and the zinc convent usually one-third to one 
half that of the Black Star lode. 


Commercial ore extends to the surface in the orincipal ore bodies now 
being worked, but at least one major ore body has been disclosed by diamond- 
drilling whose outcrop consists only of leached pyritized shale and in which 
ore does not come within 800 feet, vertically, of the surface. 


Outcrops of the oreshoots are inconspicuous. They consist of irregular 
patches of oxidized lead minerels and limonite, which project locally through 
the alluvium. They occur mostly elong hanging-wall or footwall slopes of 
extensive, prominent, siliceous masses that are themselves barren and whose 
talus at tneir base tends to obscure the lode outcrops. The siliceous 
masses rarely cause stoninz problems; but where such masses are absent, the 
softer, oxidized shale hanging wall of the oresnoots locally develops weak- 
ness and requires support to avoid collapse near the surface. 


PROSPECTING AND EXPLORATION 


Surface nrosvectins 
Original surface prospecting was comparatively simple, due to the small 
amount of overburden and the continuity of ore-bearing shales. The oxidized 
ore outcrops were exposed by trenching throughout the length of the mineral- 
ized lenses, which mede possible the planning of a comprehensive diamond- 
drill prospecting progrsm to test the continuation of ore at depth in the 
large low-grade Black Star loce, 
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Figure 3.— Typical diamond-drill-hole section. 
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The narrower hieh-zrade lenses of the Black Rock tode, deing overlain 
by considerable thickness of leeched anda brecciated siliceous snele, made 
drilling inclined hcles fron tne henzime-wall side to intersect the loije 
at de,th extrenely difficult and costly. Imelined holes were drilled 
succesefully in testing the Rio Grande lode, but only a few holes were 
Crilled, and these gave limited information of value for planning sutse- 
quent development. 


A considerable amount of  -rospecting wes done through small shafts 
fut down in ore to a depth of aporoxiznetely 65 feet and by driving along 
the lode and crosscutting at vericus interyvels. The workings and assay 
records remaining from this tyre cf prospecting orcvided useful data for 
calculating grade and tonnise of oxidized ore. 


A plan of the layout for diamond-drill prospecting-holes in the Black 
Star lode is snow by figure 2, with & typical section through a line of 
holes shown by figure’3, A base line running roughly parallel to the 
strike of the outcrop was luid out 450 feet west of the lode hanging wall. 
Along that line, at 200-foot intervals, the "A" line of holes was drilled. 
At 250-foot distences, resnectively, from the base line and parallel to it, 
"3" and "C" lines were then laid out with holes dvilled-at 400-foot inter- 
vals. A "D" line of holes was plonned, but only one hole in this line was 
drilled. Ali holes were plenned +o be drilled normal to the average dip, 
thus giving information at regular intervals of depth. Variations due to 
hole deflection and change of dip in the formation heve since been noted, 
both from hole survevs and where holes have becn intersected by mine head- 


ings. 


Drill cores, properly nunberced, were filed in covered wooden trays, 
visual exemination made, and the description and percentage of core re- 
covery tabulated. Mineralized sections of core were split by hand, one- 
half assayed and one-half kept in proper position in the tray. Rejects 
from the half taken for assay were uscd for metallurgical tests in small 
laboratory mecnines of the mill pilot plant. These tests served as a 
Giide and basis for establishing the concentration flow sheet, particularly 
for sulphide ore trestment, es no cther samnles of primary ore were obtain- 
able at that time. 


‘Surface diamond-drill equipment consisted of type C Sullivan drills 
of 1,500-foot cepacity and operated by steam from snall, portable, wood- 
fired boilers: core diameter was 1-1/8 inches. Each plent had a water- 
Storage tank and a small, duplex feed pump for serving both boiler and 
drill. The bits were set with eigkt black carbon stones per bit. At pre- 
sent the carbons hrve been pertly replaced by bort in the bits, particu-—- 
larly for drilling underzround vrospecting holes. 


Undergroun: proscecting 


In the oxidized zone, prospecting was done mostly by drifting along 
the lode and crosscutting at intervals to ore limits. All such work was 
accompanied by close geologic mapping, so that work in barren shale was 
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kept st a minimon. Faulted, folced, or other irie-s:ler sections or the 
lode were recurdeé corefully, sand theicr proovole clfect on ore continuity 
and stoping was arvorcised, These drifts usunlly were on cr necr the lode 
Tootwell, from which rnises and onwt rere run Treparctory to ctoninge 
Reises or winzes Letvecn lLuvels com.lste il vroenectinz in the oxidized zone, 
Now thet pructicaliy eli storins is in tLe suiphice zone, the method 
of nrospecting ane celiriting ore hes been meoified. In the Black Star 
lode, the mein lrifte are locete’. eithcr in the footuall or hanging well 
MOrtvion; the plane ery tists fiona date tho. suriace criil holes. Short, 
ucrizontel holes 5) to €59 Tect tone are urilled at eOC-foot intervals 
from the main drift to lode ilmits. Linits ere cetcrnined from inspection 
and essays of minernlized core sections. small, compresscod-sir-opere ted, 
prospecting type of Grill with a 4OG-foot canacity end ucing size "E" rods 
has proved most sotisfactory for this vork. There short crili holes riso 
provide data for layine out a mere ordcriy system of level development. 


Recent work in the Rio Grenie leijie hes reverled many iriezular faults 
that cut up and destroy continuity of the narrow uich-erace lenses, making 
it difficult to fcliow ore with ~rosnectines crifte. In this section, under- 
rround prospecting crill-icle deta has been ¢f muck assistance in locating 
lode varintions, tious sllovins level ond stope wreprration work to be 
planred economiceliz. 


Diemond-Crill ceres cre exumined by the serslorist or head sampler and 
Minerelizead sections murked for essoy. These sections are split by uand; 
one-half is taken for assay nurncses and the other half is kept in the core 
box in proner position. Results of core cesers are plotted cn essay plans 
or drillencle sections. 


Sewell iG 2 Ola BSc ION 


A sampling crew of fovr to si 
employed in the mine. Samrles ire brovgnt to the surfece daily and sent to 
the assay office for determinrticn of cilver, lesd, zinc, and, when required, 
iron and sulphur. Records are xent of all G tn pertaining to eech sample; 
essays are plotted currently on mine assay mips. 


Drifts Fcllowins ore are sampled sy cutting a sroove across all mineral- 
ized beds exnosed,. Zach croove is trxen és one sanple. The sample along 
drifts in tne Black Star ore bocy is teken at 15-foot intervals. In the 
high-grade lenses of the Blacit Rock une Rio Grande ore bodies the epacing 
is 10 feet. Check sammles, when required, wre teritern at the location cf the 
original semple. : 


Crosscuts in ore are sampled by crttines contiruous horizortal grooves 
along both sides. Corresponding samples from euch side over a 5=foot 


width, are combined and taken as one semple. Where larse folds in the bdeds, 
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or faults, occur within limits of the opening, the lines for sample grooves 
are marked carefully by the head sampler or mine geologist to prevent 
sempling duplicate beds. In such instences, denrarture may be made from tne 
stancard 5-foct wiith. Samplins procecure for crosscuts in all perts of the 
mine is the same. | 


Inclined raises and winzes sre sampled at intervals of 5 feet dorm the 
dip, with grooves cut normal to the beds on each side of the onening. 

These samples are assayed separately. Vertical raises or winzes are sampled 
at the same interval, with grooves cut horizontally. 

Sampling of all development openings progresses at some distance behind 
the working face so as not to interrupt overations. Where headings apprcacn 
ore linits, or lean sections are encountered in the lode, snecial face 
samples are teken to determine whether material broken is ore or waste, 


Sublevel stope workings are simrled the same as drives or crosscuts, 
transversely or lonzitudinally, depending on the stope layout. In transverse 
stones of the Black Star section, only the sublevel midway between main levels 
has been sanpled regularly. In longitudinal stopes of this section, present 
practice is to sample crosscuts driven for pillar cut-offs on each sublevel, 
to supply additional date for ore estimation. In the Rio Grande sublevel 
stoves sampling is done only along the undercut and alternate sublevels. 


Broken ore samples are obtained one day each week at the ore-pocket 
grizzly. <A grab sample is taken from the top of all cars dumped, the samnle 
from each stone being kept severate and a record made of the number of cars 
represented by each m@mple. The grade determined by these samples is termed 
the stope extraction grade. It serves as . check against computed grade for 
each stone, 


Final grade for run-of-mine ore is based on & semple taken as the ore 
passes from the mill crushing rlant to the storage bins. Part of this is 
assayed daily; the balance is retrined and assayed as a composite sample for 
tne month, thus serving es a ci:eck on the average of the daily samples. 
Samples for determination of moisture content of the ore are taken from the 
sane position in the mill at regular intervals throughout the day. Drill- 
hole sludge sainples are taken only wnen the drill penetrates minsralized 
zones where core recovery is poor. 


Ore estimation 
Ore reserves are adjusted semiannually to correspond with development 
and extraction. The grade is adjusted wien additionel data show such altera- 
tions to be justified. Reserves are divided into two classifications - 
"developed ore" and "prospective ore." 
Developed ore includes all ore blocked out by development or by exten- 


sive dianond—drilling. The tonnage in developed sections is celculated from 
engineers! measurements by means of a factor of 11 cubic fect per ton for 
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ore in place. All available informetion is considered in naking celcrla- 
tions, with necessary-clilowarcec or deductions conformable with stoping 
methods. Calculations of tonnase outlined sy extensive dianond-drillinz 
are made from sections through eech hole or line-of heles. Gre widths 

are plotted from-core assay3, resuiting-areas are planimetered, and 
volumes between sections ere calculated. - Where ore is not continuous, 
laterally, in two or more holes, no ellovence is made for extension beyond 
linits cf the last continuous section. Broken ore in stopes is kept st a 
Mininun and is included in reserves with cevclored ore, 


Prosnective ore conprises ore left as nillzurs where extraction must 
be iong delayed and ore outlined br incomplete econ and ty linited 
alamond-drilling. 


Grade of ore reserves is determined from available assay records for 
each section or group of sections. The known geological and mining factors 
that may affect the extraction of ore ere given consicer:tion in natnemate 

ical calculations for tne grade of each section, The larze Black Star ore 
reserves below the horizon of immediate mining operations have teen calcu- 
lated on grade of drill core assays aione. Grades thus calculated are 
subject to revision as each new level is ceveloped, giving more accurate 
cata for the imiediate horizon. In low-grade sections a decuction of 5 
percer.s is made in arriving at the finel estimated grade to eliow for 
diluticn and for possible lean nortions in the block net revesled by 
sempling. In narrovy, Ligheerade lenses a deduction of 15 percent is made 

to offset cilution from stone development and in mining roorly mineralized 
sections adjacent to faults or otner irregularities commonly fcund to exist. 


Mine plans end secticns are drewn to a scale of 50 feet to 1 inch. 
Assay and geologvic maps are cramm to the sane scele, so that information 
may be reacily transferable without adjustments. 


Mine models of horizontal glass plates have been constructed for the 
Rio Grande and Black Rock lodes and are kept un currently by the geological 
Gdepartuent. A model for the Elsck Strr section is beinz constrrcted with 
plates representing vertical cress sections at 100-foot intervals. The 
models are available to the nine operating staff and are of much use and 


assistance in planninz development work. 
DEVELOPLSNT AND MINING 
General 


The mine hns been developed down to the present main no. 4 haulace 
level through four vertical shafts. They consist of two large or main 
shafts and two smaller, auxiliary ones. socation of tne shafts and their 
relative positions ere showm by figure 4. 


The smeller Davidson and Lawlor shafts, sunk during the early develop- 
ment period, extended approximately to the bottom of the zone of oxidation, 
Subsequently they were extendcd to the first main, no. 4, huulage level and 
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Figure 5.—Projected longitudinal- section showing main levels. 
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Figure 6.—Man and supply-shaft timber sets. 
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utilized for general stone deveiovment in the lodes they ee The 
main haulage level was- beet driven from BeeaIeS off these shafts 

The tro larger shefts, man snd sineic and the main ore (Urounart), 
were planned aftcr the ore-boaies hed been delineated for tne most part, 
end were located away from tne ore bodies, with due respect to plan of 
underground mor nS: eng Eeaatines of ecnraee plants. 

The no. y haulage level (fig. by 4 is 9 by & feet-in cross section and 
at an elevation of 370 fest below the coller of ‘the man and supply sheft. 
The second, no. 5, haulage level is 175 feet below no. 4 Boner Haulege 
levels below no. 5 are ‘Plamnee at ae oS 350 feet. 

At present, the ore expectec at tiie Rio Grande below no. \ level 
does not justify extension of the Long haulage drifts to that ore body. 
de laa re of this fact, and partly to facilitate ore extraction, the 
Lawlor shaft-was abandoned telow no. 4 level-and an interior snaft sunk 
from a eases perce Development and ore extraction in the Rio Grande 
lode below no. 4 level are now carried on from tis shaft; the level 
interval is 175 feet. The interior sn-ft is equipned witn a slovespeed, 
heavy-duty hoist, with u cage large enousn to vermit hoisting 75-cubic- 
foot cars, The ore-is hoisted in cars sand transvorted along the haulage 
level to tue Urquhart shaft. Subsequent work will continue by this method 
wnless sufficient tornage is develoned to warrant extension of succeeding 
haulage levels through to the Rio Grande section. 


The Davidson shaft has becn enlarged belov no. & level to the same 
size as the interior shaft end will be equipped with a cuplicate—type 
hoist. Major develonment of lover levels of the Black Stor ore body will 
be through this sheft prior to comrlction of the next lower haulage level, 
ore and waste being hoisted to the haulage level above for disposal. Mining 
levels in this section are spaced at 175-foot intervels and are connected 
with the man and stpply shaft. Figure 5 shows the layout of the present 
levels and future levels on wnich development work is in profress. 


With the excertion of a smeli current tonnage for direct smelting, 
all ore at present is trammed on the main, no. 4, havlaze level to the 
Urqunart shaft. The cirect~-smelting carbonate ore is hoisted in cars at 
the man anc supvly shsft and transferred in railwuy trucks to tho snelter,. 


During the first few yerrs of operation, when enrbonate ore constituted 
most of the tonnage, Black Star carbonate ore was mined largely by glory- 
Loling, the ore gravitating through vesses to loading chutes on the main, 
no. 4, haulage level. Specing of the passes wus controlled by the area or 
volume tributary to each pass, the distance varying from 140 to 150 feet. 
Carbonate ore remaining in the hanging-wall triangle <«fter surface mining 
was finisned vas won by a trensverse stove and pillar method. The ore wes 
transferred upon no. 1 level by both hernd-trammnineg and scrapers to the 
transfer nasscs previously utilizec for passing glorv—hole ore to the 
hailage lovel, 
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Rio Grande and Black Rock carbonate ore was mined by shrinkage stoping 
where strength of hanging wall permitted. In the weaker ground, both in- 
cline and flatback cut-and-fill anc filled: souare-set stoping methods were 
used. The ore was transferred at botvom of the oxidized zone by hance 
tranming, scrapers, or both, to a central ore pess at each mine that extended 
to the main, no. 4, haulage level below. 


Sulvhide ore ebove now + level, et all mines, has been stoped into 
crutes on that level and loaced directly into the 75-cubic foot cars. 


Sharts 


The men enc supply shaft hes three commartments; details are shorn in 
fisure 6. A single large cace, 12-1/6 b: 5-1/2 feet, with counterbalance, 
is operated by a Freser & Chalmers (Bnglend) Single-drum, double-reduction 
eeared-time hoist with a Ward-Leonard control system. The hoist motor is 
rated at 220-horsenower at 650 repem. Light loeds are hoisted at 550 feet 
per minutc; by means of two-gear ratios incorporated in the design, heavy 
loads may be hoisted at a speed of 150 feet per minute. Brakes are air-~- 
operated, post tyne, dead-weighted anc designed so that pressure is required 
for their release. In the event of air failure the oraies are apynlied 
automaticelly by gravity end current supply is cut off. 


Underground employees, steel, timber, tools, exnlosives, and other etore 
are handled through this snaft. When not under manusl control, the hoist mey 
be ope‘ated automatically by push~button operation from inside tne cage. 


The cage weighs approximately 8.5 tons, being counterbalanced by an 
18,000-pound cast-iron weight running in 60-pound-per-yard steel guide-rails. 
The cage hes a capacity of 40 men or one S~ton locomotive. Hoisting roves f- 
caze and counterweight are 1-1/2-inch diameter locked coil with a treaking 
strain of 145.5 tons. 


The Urquhart or main ore shaft nas three comnartments from the surface t 
noe 5 level. Below no. 5 level a sinking compartment was added (fig. 7). 


The main ore hoist, built by Fraser & Chalmers (England), is a double, 
parallel-drum, single-reduction gearcd type with « Ward-Leonard control. 
Hoist operation is effected by manual or remote push-button control. The 
motor has a contimuous rating of 1,525 horsepower at 258 to 480 r.p.me 


Two 9-ton, Kimberley—tyne, steel skips with Linatex bottom lining oper- 
ate in balance at a maximum speed of 1,490 fect per minute. Ropes are the 
same type and size as those used at the suovly shaft. 


The Davidson end interior shafts (fig. &) are duplicates in size and 
equipment. Eoists ere single-drun, double-reduction, geared type with 
solenoid brake and limit switch controls. The hoist frame is structural 
géteel, designed for assembly at place of ercction. Drum castings are made & 
four segments to allow transportation through the 9= by 8-foot haulage level 
The’ motor is rated at 90 horsenower, 580 r.p.m., and gives a hoisting speed 
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Figure 7.—Urquhart-shaft timber sets. 


Figure 8.—Interior- and Davidson-shaft timber sets. 
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Figure 10.—Main ore-shaft sinking layout. 
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Figure 11.— Firing rounds. 
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of 200 feet per minute. The czgé is designed to take one 75-cubic-foot 
ore car and is counterbalanced by an 11,000-pound cast-iron weicsht. Cage 
and counterwei,ht ropes ere 1-1/4 inches end Lede inches in dinneter, 
resvectively,. 


The deteils of stancard framing for all shart sets areshown in figure 


Develonnent details 
osnart end winze sinking 


shafts. — Arrangements for sinking the Urgquhert shaft are shown in 
figure 10. The shaft venetrates barren shealos varying in character from 
mediuni hard to soft, with some sections muck broen and fissured. The soft 
fissured zones generally carry water to the extent of 200 to 600 g.p.n., 
witn a temperature as hisn es 06° F, and rarely lower than 90° F, 


The sinking crew conorises 1 shift boss, 6 niners, 1 platman (topman), 
and 1 pumpmen. An extra pumpmen is availeble on the day shift, when najor 
repairs end changes ere made end pipe lines extended. Varying conditions 
and weter cause delays and prevent sinking ovcrations from being maintained 
on a time schedule; each operation, crilling, blasting, mucking, and timber- 
ing, is done in sequence, as required, by the same nen. 


Drilling is done with heavy—tyne sinkers, using 1-1/4-inch round Leyner 
luszsed-steel and 4-point cross bits. Three machines are used during the 
Grilline overation, with the standard type of round illustrated by figure 
11,8. Variations in the number and spacing of holes are required to suit 
cnanges in ground conditions. 


Flasting is done electrically with delay igniters, nos. 1 to 10, and 
no. & lead azide detonators: tne whole round or bench is blasted at one time. 
All holes are charged with 60-percent Gelignite. Water and ground conditions 
encountered throughout most of the distance sunk to date have made it neces- 
sery to place the charges in light selvanized-iron tubes, and the unit put 
into the hole. Blasting circuit consists of bell wire for connecting the 
holes and running up the shaft to permenent blasting lines at a short—circuit- 
ing box. Permanent wiring connects the snort-circuiting box and the blasting 
tox on the level above. Blasting is controlled and done by the shift boss in 
cnerze. 


Yucking is done with 2l-cubic-—foot barrel-shaped sinkine buckets 
suisnended from a crosshead. Only one compartment is available for hoisting 
fron the bottom. Two buckets are used, one being filled while the other is 
deing raised and dumped, The waste bin opens into the skip compartment and 
is enptied at intervals as required. The rock is hoisted to the surface and 
discharced through an auxiliary rock chute. 


Tinber is generally kept close to the bottom. Sets are spaced on 6—foot 
centers, excent when they pass tnrough extremely soft broken-shale country. 
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in this type of ground it has been necessery at times to reduce tne spac- 
ing to 4-feet. The vottom-timoers are protected dy a blasting set secured 
to the lowest timbers by chain slings. When timbering is done, tne blasting 
set is lowered to the bottom, and a light set, suspended from the existing 
timbers, is lowered the required distance and used to support a working 
Stace. 2 . ‘ . 


Punnving equipment of severcl types has been used, including air- 
opereted Cemeron sinkers and both large- and small-canacity, electrically 
driven, centrifugal sinkers. The small electric sinkers have been found to 
be the most suitable type, chiefly on account of their mobility. These 
pumps have a capacity of 200 g.n.m. when pumping against 100-foot head. 
They are connected in sertes when the. required head to be pumped exceeds 
the capacity of a single pump. Pumping difficulties often are exmerienced 
because of the formation of very fine silt from the softer shale beds. 

This material is picked up by the pumps and racks in eround the pump casins, 
velves, or other -nonmoving parts until the pump is rendered useless. Wash- 
ing back partly overcomes the difficulty, but after a period the hard-packed 
silt builds up to an extent that requires tne pump to be dismantled and 
cleaned. Pumps ere raised and lowered by a 35-horsepower, motor-driven, 
Single-drum hoist. 


The Davidson shaft below no. 5 level was enlarged to size and construc- 
tion similar to that of the interior shaft, with the sinking arrangements as 
shown by figure 12. Conditions for disposal of ore and rock broken in the 
shaft favored the use of small l4-cubic-foot ore cars that fit into cages 
suitable for the original section of the shaft above now. 5 level. Extension 
runners were added to the original cages to permit lowering them below the 
timber. A muckineg pan was constructed with a capacity slightly less than 
one full car. A 10~horsenower reversible hoist with control ropes extending 
to the shaft bottom is used for raising and lowering the mucking pan. The 
Sinkin. hoist is on the surface, being the same hoist previously used for 
operating cages in the shaft. During timbering operatiors the mucking pan 
is removed and the hoist used to assist swinging timbers into position, 
thereby eliminating much of the heavy lifting and pulling ordinarily required 
to hang wall-plate and end-plate timbers. 


Other details regarding drilling, blasting, and timbering practices are 
essentially the same as those described at the main ore shaft. 


Winzes. ~ Most winzes are sunk for the purpose of completing connections 
to raises put up from the level below. Their depth rarely exceeds 75 feet. 
Those to be used as service ways for stopes are 7 by 5 feet in cross-section 
and where possible are sunk without timber, Inclination varies with dip of 
the lode, the average being 58° to 60°. The usual round employed in sinking 
winzes is showm by figure 13,A. Due to regulations contained in the Queens- 
land Mining Act, a tugger or similar type air or electric hoist, when used 
for raising muck, must be controlled by a certificated operator or engine 
driver, who does nothing but onerate the hoist. Men holding such certifi- 
cates are comparatively scarce and cannot be obtained in sufficient numbers 
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Figure 12.— Arrangement for mucking Davidson shaft sinking. 
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Figure 16.— Typical glory-hole section. 
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for winze work. In consequence, the old-fashioned windlass is employed for 
hoisting. A winze crew consists of three men, two of whom are on the 

bottom while drilling and on top while-mucking. A recently proposed amend~ 
ment to the Mining Act, if passed, will permit operation of a hoist by com- 
petent miners in winze sinking, with consequent improvement in winze-sinking 
cperations. 


Raises 


Raises for stope service ways are 7 by 5 feet in cross-section and in- 
clined with the lode.- They are put up without permanent timbereand are not 
carried higher than 120 feet above the working level. Stages for drilling 
are put in for each round and removed before blasting. Hangers for raise 
bearers are left in position to allow easy replacement of the bearers after 
tlasting. Holes for the hangers are drilled as part of each raise round. 
Chain ladders are used for gaining access to the back and are secured in the 
raise by short pieces of drill steel. 


In the past, ventilation of raises usually has been done by compressed 
air carried up in a drill hose or by 12-inch ventube carried up close to the 
face, through which air is supplied by a 2,000 c.f.m. auxiliary ventilating 
fan. Recently the method of ventilating raises through a diamond—drill hole 
aut down from the level above was tried out with successful results, and 
wherever apvlicable, is now used in preference to other methods. After 
holing into the raise, a short length of pipe is concreted in the collar of 
tne hole and compressed air blown down to the face of the raise. The hole 
often becomes blocked after blasting but can be opened without difficulty. 
Ry this means ideal temverature conditions are maintained in raises and smoke 
and fumes from blasting are blowm out quickly. The hole serves, also, as a 
center for direction and inclination of the raise and thus saves much 
surveying work as the raise progresses. | 


Drifting and Crosscutting 


Because of variations in drilling and breaking qualities of the ground, 
drill rounds for drifts and crosscuts are not standard throughout the mine. 
Tne two types of rounds used for most conditions with best results are 
snown by figures 11,A, and 13,5. All haulageways and drifts other than 
stope sublevels are 9 by 10 feet in untimbered sections. Drilling is done 
from two verticel columns set up at a clean face, by means of two heavy or 
medium-weight drifters. A heading crew in ordinary development work consists 
of six men ~ four drill men and two muckers = who work two headings alter- 
nately. Where it is not possible or practicable for two headings to be 
driven simultaneously, the heeding crew consists of four men only, who drill 

nd muck as required. 


Mucking by hand in drifts or crosscuts is avoided wherever possible, 
and work is planned to include scrapers (fig. 14) operating on a loading 
slide (figs. 14 and 15). A 15~horsepower, electric, double-drum hoist with 
side-operating levers constitutes the power unit. Ropes are 1/2 inch in 
diameter and 9 by 9 by 1 construction. During the mucking operation the 
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Slides are servicec by 7"-crbic-foot cars and bettery locomotives. Track 
is carriec ac close to the frce as nvectic: ble to mininize the scraning 
distance 


; it ils also carried below crede to ailow for bellast when 

f 1.y bro ought to grade. Two tyves of elr-onersted mechanical shovels 
have been used uncer certéein conditions with. feir success, but tle: have 
6) een suitable for lordinz into tre 7-cuoic-foot ore cars 


neadines are tlusted eiLectrically, the wrole round being blirsted at 
one time with electric delay igniters. Elasting is permitted only immedi- 
ately before meal tine or ot the end of tne shift unless a heading is in 
an isolated’ position so Gust ond smoke will not arfect other workings. 


Drilling equipment includes 3 1/é-inch-diancter, single-screv columns 
with Universel-tyne arms, eitier 3-1/2-ineh or 4-inch drifters, l-inch air 
hose, 1/@-inch water nose, and 1-1/4-inch hollow round steel with 4¥-point 
cross bits end Lerner lugsed snanks. 


~ 


Several mining methods were used in extrsecting oxicized ore, varia- 
ticns being required to meet locel conditions. Inasmuch as these netnods 
ceasead with completion of cnrbdonate-ore mining and ied no features of 
peculiar interest, their Jescrintion will be bricf. | 


Glory holes. - The .lory-Lole system wes used in mining most of the 
carbonate ore in tne Bleck Stir lode. The ore vocy in this section is lenticew 
uler and eoproximeatelvy 1,100 feet long on tne long axis; tne width varics 
from a few feet aa “ane ae to 200 feet in the center. Both the enclosing 
shale beds and ore-bearinz strata dip at an average of 55° to 60°, with 
barren overburden occurring onlv along the hanging-wall side, where it ex- 
tended nigher than the lode. Tnois barren overlapping section was blasted and 


scraped away from the hensging wall prior to mining. 


The area mined was divided into seven i:oles and a raise to serve as a 
draw-off pass put through for each role from tne haulrge level through the 
grizzly level to the surface. Fi gure 16 illustrates a typical gloryhole 
section. 


Mining ves done by benchinc, workirgs outward from the raise or pass, 
with sides carried «s flat as ee. ole, Eenches were carried around eech 
hole, drillers working ebnove ti:e face left from the previous blast, thus 
reducing drilling and scaling work to « minimum. ‘hen a new bench was 
started around the bottom cf the hole, it was first necessary to clean dom 
all loose meterial on the sides so that work at the lowest elevation could 
be done safely. Drillinz was done with medium-weight jacithhammers using 
l-inch hexagonal steel and 4-point crossbits with side holes. Holes varied 
in depth from 6 to 16 feet, according to conditions. All holes were sprung 
or chambered prior to being blasted. Several grades of explosive were tried, 
including black powder, but ea slow-actineg, 25-percent-streneth emmonium—base 


5058 & 16-6 


Google 


I. C. 6973 


explosive was found to give test fragmentation. ifen were required to wear 
e safety harness with a rope atiached to a steel peg driven in solid 
sround at the top of the hole. Ladders were placed down the sides at con-~ 
venient places to make traveling and transportation of equipment easier 
and safer. Mining in the glory holes was done on day shift only. 


sublevel stopes. - After a glory hole was completed, a triangular- 
shaped section of ore remained below the hanging .all (fig. 16). To mine 
this section, alternate transverse stopes 40 feet wide and pillars 15 feet 
wide were laid out and sublevels driven from the sides of the glory holes 
to the lode hanging wall. Crosscuts were driven in the pillars on the 
grizzly level; draw-off raises and chutes were put up and each stope was 
completely undercut. A narrov cut-off stope was carried up the hanging 
wall, connecting each sublevel. The sublevels were ring-drilled (similar 
to the method now used in sulphide ore stopes) and blasted out as required. 
Rings were blasted with electric delay igniters. In some cases, where 
sublevels showed evidence of being difficult and hazardous to work in 
after blesting, the delays for each ring on the hanging wail and glory hole 
side corresponded. As many as 22 rings were blasted at one time with in- 
stantaneous detonators followed by delays nos. 1 to 10. ‘The uvver sublevel 
was comparatively short in all stopes and after one blast would have been 
both difficult and danzerous to reenter. Therefore, all rings in this sub 
were fired in one blast, starting with instantaneous detonators on the glory 
hole side. 


When approximately 60 percent of the ore estimated to be mined by this 
method had been extracted, subsidence of the hanging~-wall country occurred 
and crushed in the remaining stopes and pillars. Drawing of the crushed 
Ore continued through stope chutes and glory—hole passes until dilution fron 
barren nénging—-wall material meade it uneconomical to continue. Structural 
wealmess of the country rock due to faulting across the loce was disclosed 
after subsidence. It was along these planes of weaimess that the initial 
and greatest slumping occurred, the nillars between stopes proving too veak 
to withstand the weight placed against them after movement started. 


Sauare-set stopes. — Oxidized ore in the Black Rock lode was mined in 
flat—bacic filled stones and filled square~set stones. The square-set method 
was applied to the upper half of the oxidized ore zone and extended through © 
to or within a few feet of the surface. The ore in this section was weak and 
friable, with little or no bond between bedding planes, and required continu- 
ous support throughout any opening much larger than an ordinary drift. Sauare 
sets were of the post—butting type of 10— by 10-inch Oregon timber. Dimension: 
of sets were 6 by 6 by 6 feet. A surface belt-—conveyor system carried mill-_ 
jig tailings along tne top of the squere-set stone section and discharged this 
fill material into raises. Filling was done as required, mining proceeding 
generally not more tnan two floors ahead of filling. 


Flat-back stopes. ~ The flat-—back filled stoping method was applied suc- 
cessfully to the lower half of the oxidized zone, where, due pvrobably to 
incomplete oxidation, the becs were structuraliy stronger and the bond 
between beds was such as to allow stope openings without serious sloughing 
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of ore or hanginz wall. Where local weckness occurred along the hansing 
wall or back, support by stulls and headboards or by cribved bulkheads 
was sufficient until fill was run in for additionel support. 


s worxed in the Rio 


Methods on the Rio Grande lode. - The first stope 
nvage stoves, but subse- 


Grande section were carried un as eee irs? sarii 
quent stopes along perallel nanels were worked inclined filled-rill 
stones. The chanze in method was made beccuse excessive sloughing of 
weak hanging-vall beds as the shrinkeze ore was withdrarn from stopes 
worked oy that method, 


Pillars remaining detveen tne ton of svinhice-ore stopes anda the bot- 
tom of oxidized-ore stoves, which ine ice: 6 mining levcl, arc now being 
mined by vertical slicins, undernend, waste deing dravm down from the sur- 
face to fill in closely after eack slice is commleted. Tne mecxing and 
treamming level in tnis operation is mace on top of the filled sulpnide 
stope. : 


Minine Sulvkide Ore 


From beginning of production in June 1931 and until March 1935, mill 
feed consisted of approximately 75 nercent carbdonete ore and 25 percent 
sulphide ore. Of the total production for this neriod, 43.5 percent was 
cheaply mined glory—hole ore. On completion of the glory—holes, the mine 
was confronted with the problem of replecing this tonnage with sulphide 
ore from underground stopes. The major features considered in selecting 
a suitable stoping method were: 


1. A low-cost mininz method, owing to the comvuaretively low-grade 
nature of the ore. 


ec. A stoping scheme allowing development, stope preperation, breaking, 
and drawing of ore to proceed concurrentli. 


3. The tendency of Mount Isa ores to oxidice rapidly, with resultant 
adverse effect on mill metallurzy, fevored a metnod of extraction in which 
broken ore could be kent at a minimum. 


4, A plan for ore breaking, in which comparative safety in performing 
all phases of the system coule te incorporatea. 


5. The elimination, as fer es possible, of features depending on the 
mature judzment and ability of skilled riners, bccause of the comparative 
inexperience of the-majority of underzround workers available. 


6, Though laminated in structure, the ore is hard and bresks in large 
blocks, thus eliminating the acaptavdility of a ceving method of mininz. 


After thorough investigation ana consideration of ell features, the 
sublevel system with ring-—drilling method of ore-breakinz now in use was 
evolved by officers of the mining department as probably the safest and 
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Figure 19.— Standard stope grizzly. 


wv Gor gle Oe dade 


I. C. 69728 


most economical for conditions prevailing at Mount Isa. Changes in size 
of stopes are made to suit ore limits and physical conditions encountered 
in stoping blocks being onened up from the lower haulage level at present, 
but main features of the system, metnod of development, and ore breaxing 
are retained. 


Sublevel stoping by ring drilling. - Stopes are laid out either trans- 
verse or longitudinal to the lode, the layout being governed by the width 


of the lode to be mined. 


Transverse type stoping is applied where a lode width exceeds 75 feet, 
and the longitudinal type is used where a width varies between. 30 and 75 
feet. Vertical distance between mining levels has been established at 
175 feet, although the distance between no. 1 and no. 4 levels, where the 
first stopes of this type were worked, is 200 feet. At present, stopes of 
both types are being worked in the section between no. 1 and no. 4 levels, 
whereas between no. 4 and no. 5 levels all stopes are of the longitudinal 
type. Between no. 5 and no. 6 levels both types will be again required to 
suit the ore outline. Ideal sections of both types are illustrated by 
figures 17 and 18. 


Stope development is carried on from the levels innediately above 
and below the block to be mined; the upper level is the mining and service 
level and the lower one the draw-off or haulage level. 


The haulage drift in the longitudinal type stope is located centrally 
in the ore body, and on its completion chute raises are put up to the 
elevation of the back of the grizzly drift and the chutes are erected. 
Untimbered 7- by 5-foot service raises are started from the level and 
carried up until they connect with winzes put down from the level above. 

A chute is erected on the haulage level and ladders, air and water pipes, 
and a timber slide for the tool-cradle are installed from the level above 
down to the elevation of no. 1 sublevel. 


Following chute erection, the grizzly drift is advanced directly over 
the haulage level. <As this drift edvances, short crosscuts are put in to 
connect witn chute raises and are enlarged to a size required for grizzly 
installation. The draw-off raises are extended up to the elevation of the 
stope undercut, but the scraper and cut-off raises (sectional plan 3B, 
fig. 17) are carried up to the elevation of no. 1 sublevel. Grizzlies are 
then installed on the grizzly drift. A standard stope grizzly is shown by 
figure 19. 


Undercutting and belling do not start until center headings on no. 1 
sublevel are well advanced or completed. It was found that undercutting 
prior to driving these center headings left a section too weak to withstand 
blasting of heading rounds, and on two occasions large sections of the back 
dropped out. Undercutting and belling proceed simultaneously. A short © 
drift is put through between two raises at the elevation of the undercut, 
from which horizontal and inclined stripping holes are blasted out until 
the wall limits are reached and the bell around each raise is formed. In 
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stopes approaching 7[5 fect in width, a narrow supporting rib is left along 
the ce: ter line cf the undercut to act as a temporary pillar for the no. l 
sublevel. Little or ne shoveling of broken ore is required, and a good 
production per man shift is obtained from ti:is operation. All other 
development and stoping operations are done from the level above. 


At the elevation of each sublevel a short crosscut into the stope 
pillar is started from the service raise. A drift is extended from this 
crosscut to the edzes of the piilar, and along each side thereof crosscuts 
ere put in to the lode limits. Center headings are driven from these cross- 
cuts, which latcr serve for mining out the cut-cff stcpes,. 


A heading crew has six men: two machine runners, two machine helpers, 
one screper driver, and one helper. One crew drives the two headings on 
each sublevel. The standard drill round for a l2- by 10-foot headinz is 
shorm by figure 13,B. Drilling is done from vertical bars, using 3-1/2- 
inch-diameter Leyner drifters. All rounds are blarted electrically. 
Drilling and mucking alternate tetreen the two headings. Mucking is done 
with a 15-horsepower electric scraper-hoist and 34-inch hoe-type scraper. 
The hoist is in the cut-off crosscut, mounted on a turntable to permit 
reversing as required to scrape in each heading. Extra shesves are used to 
carry scraper ropes around the corner of the crosscut into the hecding. 

The cut-off reises at the end of the stone serve as transfer raises for ore 
scraped out of eacn herding, until tne heading has edvanced to the position 
where connection is made witn the scraper raise. The scraper raises. then 
become the mucking transfer, tne object being to keep scraping distance at 
a minimum. On comnletion of each heacing the scraner crew make a final 
clesnuy of broxen ore, wnile the drill crew extend the cut-off and scraper 
raises to the elevation of the next sublevel and continue heading work. 


Tlie cut-off stopes at the end and in the center of the stope ere mined 
out by a separate crew, their operations being timed so as not to conflict 
with heading work. 


The ring-drilling system of breaking ore is the adaptation to mining 
of a similar system successfully employed by railway contractors to enlarge 
pioneer tunnels to full size. 


Ring-drilling (figs. 20 and 21) is started efter no. 1 end nn. 2 sub-— 
level headinzs have been completed and heeding crews are working on no. 3 
sublevel., The service raise on the onposite end of the stope from which 
headings are driven is used for traveling and service by ring-drilling crews 
and blasting crews, each raise serving two adjacent stopes. When a headings 
is ready for drilling the surveyors paint a center line along the back of 
the stope, a horizontal elevation line along each side, and short vertical 
lines across the elevation lines at proper ring intervel. ‘The distance 
between rings is 4 or 5 feet, depending on the charecter of. the ground. 
Drilling of rings starts et tne cut-off stope and works beck to the service 
raise pillar. | oe ) = 
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Machine mountings are 3-1/2-inch-dianeter bars with universel—type 
arms. The bar is set up verticaliy midwey between two rings to be drilled 
in the heading, so that the arm, when clamped to the column, will be 
directly under and perallel to the painted center line. In elevation the 
arm is situated so tnet. the center line of tne machine, after it is clamped 
on the arm, will be level with the elevation marys on each side of the 
heading. This places the machine so that its axis rotates in a circle 
around the arm, corresponding to the plan from which the hole pattern is 
laid out, and at 90° to the heading center line. Each hole is drilled 
according to the plan, the driller setting the machine accurately at the 
desired angle by using a smell box~type inclinometer designed specially 
for this work. 


Eoles in the tottom haif of the ring, including those slightly above 
horizontal, are drilled with wet-type Leyner drifters thet have 4—inch- 
diameter pistons and special sliding cone shells. The shell of the drill 
is a standard 30-inch sliding—conce tirpe with the slide for the cone clamp 
extended back to the crank end. This allows an extra long run of steel to 
be used for drilling any part of the hole and is particularly advantageous 


when the long finishing steels cre used. 


The remaining holes are drilied with wet-tyne, automatic, rotated 
stopers that have 3-inchn-—diameter pistons, reverse fecd for bar mounting, 
and chucks for Leyner lugged stee.. The construction of the reverse feed 
cylinder and clamp allow it to be used to get extra long runs on a drill 
tne same as the sliding cone on drifters. 


Hollow, round, Leyner-lugzed, 1-1/4~inch steel in lengths of 3, 5, 7, 
9, 10, 11, 12, 13, and 14 feet is used. Decrease in bit gage is 1/8th inch 


for 2-foot ehanges and 1/16th inch for 1 foot changes. 


A drill crew consists of two drill-runners and one helper. Usual 
prectice is to*have one man on tne drifter and one on the stoper, assistance 
being given by the helper to ench as required. Holes drilled by the drifter 
in each ring are completed end the machine is moved along to the next set- 
2pe The stoper is then nountec on the same bar and the ring is completed. 
Three bars generally are svailsble for eech crew to obviate waiting for one 
machine to finish its part of the holes. Actually, the time requircd to 
drill the footage assigned to cach merchnine is nearly equal. Crews are kept 
on this class of work only end become specialized in ring drilling. The 
result nas been to increase efficiency, drill holes accurately, and to have 
few steels stuck. New crews breaking in on ring-drilline average only 40 to 
50 feet per machine shift, whereas, after they are experienced, they average 
60 to 9O feet per machine shift. All drilling is done on contract-—footage 


basis. 


Hflasting of rings is done electricall:, crews of blasters being 
assigned exclusively to this work. The ring in the hangine-wall heading is 
blasted with instantaneous detonators, and the corresponding ring in the 
foctwall heading is blasted with delay detonators, both being hooked into 
the same blasting circuit. Wider distribution of explosives in the hole is 
pee ~ cl — 
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obtained by using 1-1/4- by S-inch wooden spacer plugs. HElastines on each 
heading is kept in step so that no heading is blasted more tnen 4 rings 
in edveance of the heacing above. 


Explosives used are 4O end 50 percent gelienite. In several s topes 
now practically mined out, explosive consumption is ©. LO »ound per ton 
broken for pvrinery blesting and 0.027 pounce per ton cravn for secondary 
blasting. Variation in consumption is due chiefly to secondary blasting 
depending on the hardness of tne ore, and in some sections has been as 

uch as Q.11 pounded per ton drawn. 


This metnod has given extremely good results in breaking to wall 
limits, though it is necessary to make close ins;ection of rings blasted 
on no. 1 sublevel to make certein breaking extencs out to the ore limits. 
If the break from these Leadinzs is inside the limits, succeecing heading 
rings will not treak past the walls so established and muck ore will be 
lost. With ore distributed irresulerly alonz foot and hanging walls the 
method would not pernit complete extraction, but ease even distribution 
of mineralizetion, as encountered in the Blecx Star lose, comparatively 
complete extraction witn little or no dilution i effected. 


Con sideration hes been given to the economy of driving the l2- by 
10-foot headings, as compared with smailer kerdings; the lerger headings 
have been retainec for the following main reasons: (1) ‘The large heading 
is od for subsequent ring-drilling operutions. (2) <A large heading 
gives greater tonneze per man snift tnan a small heading. In order to 
drill the longest holes required for a ring it is necessary to have at 
least 12 feet horizontal measurement in the heading. A lesser distance 
causes mucn trouble and lost time in entering long steel in a partly 
drilled hole. Smcller 10- by 10~foot headinzs were used in the transverse 
type stopes where the total widtn to be drilled was 30 fect, horizontally, 
but in the longitudinal type stones the drilling from a single heading 
must reach 35 feet, horizontally. The drilling end mucking cycle in lé- 
by 10—foot hea Gare works cut so that there is no delay between the two 
crews thet perform each oncration. The rete of eavence hes consistently 
averaged O.5 foot per mun-shift, giving a production for stove devclopment 
neading wor k of apsroximetely 5 tons per man-snift. With heedings smaller 
in scction than le- by 1C-fevt the footage advence per man shift is approxi- 
matey the same end the resulting tonnase per mon-shift is reduced corres 
spondingly, with consequent increase in the cost per ton of ore produced 
from such work, 


Trsining crevis for one class 
S . 


f work ana reeping them continually on 
that work has increased tie f a 


& 
and safety of all overations. 


Direct breakinz cost per torn of ore into the heuleze-level chutes, 
for severnol transverse-tyne stones completely mined, are given in the fol- 
lowing table: 
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Labor Explosives Total 
Stope development ............- san $0,405 | 
Construction of chutes and 
BrICZLICS cswsuuesssraeonaaeees 2034 
Undercutting and cut-off stopes . e103 
Ring—drilling eeegeae epeeoeseeseoeeeene © eLL5 
Ring—blasting Sieisia ose oacwcaiostne 089 
Grizzly-breaking eseeoeenvnndneveee0e08 00 e052 
Totals fcvnbinceinieieimisen (98 


1/ Includes timber. 


Sublevel stoping by benching. - Sublevel stoping, as applied to the 


comparatively narrow lodes of the Rio Grande section when ore widths are 
6 to 14 feet, differs chiefly from the method already described in that 
ore is broken from sublevels by slashing and benching instead of ring- 


drilling and blasting. 


Opening stopes, driving sublevels, and other development is done in 
similar manner to methods used for the larger stopes. Sublevel drifts are 
{ vy 5 feet in section, with a vertical distance of 30 feet between floors. 


The first level, termed the "undercut drive", is opened out to wall 
limits and drawoff raises coned out to form the stope undercut. Mining 
commences on the first sublevel above the undercut, at a scraper raise 
approxinately midway between stone serviceway pillars and retreats towards 
the pillars. Where ore width requires, stripping to wall limits is done 
first by means of a bar-mounted drifter machine. Horizontal holes are 
drilled to strip a bench 6 to 8 feet wide, the height of the sublevel drift, 
and extending to wali limits. These holes break tovarc the center scraper 
reise; the resulting bench is cleaned off and drilled with down holes 
spaced at 3-foot intervals. Each bench is carried dorm until it breaks 
into the stope below. Generally, three such benches are carried dom 
between sublevels, the last one is roughly l2 feet deep. Holes are not 
drilled above the sublevel, which leaves the back available for careful 
scaling before starting dorm with the benches, 


Bench-drilling is done with heavy, Sinker-type jackhammers; stripping 
or slashing is done with 3- 1/2-inch-diameter mounted drifters. The jack-~ 
hammers use Leyner lugged steel, so that the one type of ree is suitable 


for both machines. 


Safety belts are worn bz all men working on the benches, the rope 
being fastened securely in the sublevel drive, 


Underground Transvortation 


All broken ore runs by gravity to chutes on the haulage levels, where 
it is withdraw and transvorted en average distance of 3,000 feet to the 
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main ore-shaft. While carbonate ore was heing mined, eubst tery, tramning 
200 stopes to iaige anole or main transfer presses wes cone by hand with 
lu-cukic’foot cars. “Since completion of this work, hand- epee ae of ore 
has been eliminated, 


rnulaze-Level Chute-Control 
Two standard types of chutes are used for draw-off and transfer | 
raises”(figs, 22 and 23). Tne single tyne chutes aré used ‘there stoping 
width is comparatively rarrow and broken ore gravitetes to a single raise, 
The double type chutes are used where stoping-widcth requires: two raises for 
efficient drawint, or “mere raises serve adjacent stones, as in the trans- 
verse stoves. All timber for cuutes is fremec on the surface and is ready 
for erection when sent underszround. The arc-tyne gate (fig. 23) is oper- 
ated easily by hand end effectively controls the flow of ore. With fer 
exceptions, the getes outlast the life cf e stope ani are tnerefore 
salvaged and used over again. Where chute timbers ere sutject to vear they 
are protected by steel plate or by c-inch local harcwood. This wood is 
highly resistant to vear and maxes an iderl lining material. 7 


Srammins EFoulpnent 


Cars. — Ore cars are « O side-discharze type (fig. <4), 
heving a a capacity of 75 cubic feet, anproximately 3.9 tons of broken ore. 
Wheels are cast-steel with Timken tapered roller-beerines and, except for 
moderate flengze and treed vear give excellent service. Drawbars are 
spring-cushioned with seaiedbenat ic jaw-type couplines. 


Locometives. — Four S-ton trolley locomotives, each criven' by two 40. 
horsepower Lod-volt, direct-curzrent motors and manufactured by the English 
Electric Co., Ltd., are in service. They car equinped with both nagnetic- 
control and hand-operated brakes. A normal train consists of 20 loaded cars 
and operates at a speed of 5 to 10 miles yer hour. Trailer s storage battery 
units of a size and cavacity sufficient for full’ motor duty, were made up 
for the trolley locomotives; alterations meade in controller conrections per- 
mit quick changing of wower from the trolley line to the battery unit. 
Locomotives engazed in loading, gathering, or shuntine in stope crosscuts 

or drifts where overhead power is not installed obtain their power from a 
trailer battery unit. The complete battery consists of 117 cells, lead- 
plate type, having a cacecity of ccd ampere-nours. 


Four '~1/2—ton and two 2-1/2-ton Kencha stornze-battery locomotives 
are used for servicing development headings for minor ore or rock haulage 
and for general transportation of explcsives, steel, timber, and other 
supplies. A spare bettery is availeole for cach of these locomotives. 


Power. ~— Power is obtained from a 150-kw. motor-generator set situated 
on the surface. Transmission underzround to distribution switches is 
through 0.25 square-inch, twin-core, lead-covered, armored cables. The 
total footage of trolley wire installed on no. 4 level, approximately 6,900 
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Figure 22.— Standard single-type chute. 
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feet, is divided into three sections, and power for cach section is 
supplied separately through 0.15 square-inch, single-core, fecder cables. 
Fower return is through the rails. 


Trolley line is no. 4 - O grooved copper wire, supvorted centrally 
over the track at 20-foot intervals and 7 feet above the rail level. 
Guard boards, 1 by 10 inches, are placed 4 inches on each side of the 
wire and extend 4 inches below the wire. No trolley wire is instelled in 
sections where there are duplex draw-off chutes. When it passes under 
single chutes, the wire is offset 18 inches, and additional guard boards 
are placed over the wire for a short distance on each siae of the chute. 


Small motor-generator sets for charging storare-battery units are 
placed uncerground at the man and supply end the interior shafts. 


Track, - Treck is 24-inch sage and consists of 42-pound r 


il with 
The grede is 0.5 percent in favor of tke loaded t 


Aa. i 
ad treins, 


bonded joints. 


Tranming Operetions 


Kach train crew consists of a motorman and brakeman. Both men ride 
the loccmotive when pulling cars. The brakeman rides in the next to last 
car when pushing cars. Signels are transmitted by the brakeman with a 
whietle or hand lanp, or both. A red trip lamp is carried on the last car. 
All parts of the haulage level are equipped with hand-operated block~signal 
systems that permit safe operation of two or more trains in the same section 
of the mine, The locomotive is alweys kept on the dowm-grade end of the 


train. 


Ore hoisting 


Ore is dumped from cars into pockets at the main ore-shaft. The no. 4 
level pocket has a capecity of sporoxinetely 500 tons; the no. 5-level 
pocket holes epproximately 300 tons. Grizzlies over the pockets are con- 
structed of 100-nound steel rails with l4-inch spacing. An air-overated 
chain gate controls the discharge from tne ore-pocket into a mneasuring- 
cnamber. An air~-operated over—cut door controls the outlet from the 
reasuring chamber into the skips. Levers for operating each gate are inter- 
locked to permit operation of either cate only when tie other one is closed. 


The skips, operating in balence, are self-dumping Kimberley type of 
Q—ton capricity. They are constructed of steel with removable wearing plates. 
A bottom covering of rubber, knorm as Lincetex, prevents fines building up. 
The ore-hoist is operated by the skipman by means of pushbutton controls 
located on the skip-loading station. Hoisting capacity from the no. 4 level 
ore pocket with a 700-foot lift is 250 to 300 skins per § hour shift. When 
hoisting from a single level the canecity exceeds the maximum rate of 
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pxtraction for sulphide stopes cannot be given, es no section is as 
yet completely mined out. Figures for the sublevel system described snow 
aporoximately 60 percent of the totel tonnave as extractable during the 
stoping period. Pillar roboing after mining if complete will yield an 
adlitional tonnage and increase the total extraction. 


Explosives 


Explosives used for ell mining and development operations are 4O and 
60 percent Gelignite. 


Both electric and fuse blasting are employed. Ordinary sefety fuse 
is capped in underground magazines and issued with a string attached for 
tying on to the primer cartridge. No. 6 lead-azide detonators are used 
for all clesses of work except shaft sintting, in which no. § detonators 
are used. 


Electric delay igniters and in noe ntaneous electric detonators are 
inserted into primer cartridges at the magazine and issucd ready for use. 
The higher-strength geliznite is used ee all nrimers. 


Explosives and mace-up fuses or electric delay igniters are trans- 


ported from the mazazine to working faces in canvas "explosive" drgs, a 
seperate bag being used for each natorial. 


Steel~sherpening and drill-repairing 


The drill-sharnening and repair shop is located close to the man and 
supply shaft, with tracks running along outside tne building for loading 
and anoanine steel trucks. 


Drill steel is delivered to a sorting tadle, from which it is removed 
to 3—wheeled trucks for distribuvticn in the shop. The shop has a concrete 
floor throuznout the sharpening section and the loaded trucks can be moved 
easily to any position required. 


Drills are upset and puncred on standard sharpencrs; they are gaged, 
end wings are dressed on hot millers. Shanking is done on sharpeners in 
the usual manner, shank grinders being used to true ends and lugs. 


After sharnened steel hes cooled, it is reheated for tempering in an 
oil—furnace, tested on a magnetic indicator, and tempered in water. A 
separate furnace is used for henting shank ends, which are tempered by 
quenching them in oil. 


Sharpening .s done on day-snift only, the capecity cf the snop tein 
approximately 2,400 drill steels ner day. Equipnent consists of: 


3 Sullivan-type oil-furnaces (forging heat for bits and skanks). 
1 Sullivan-type oil-furnace (tempering heat for bits). 
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Sullivan-type oil-furnace (tempering heat for shenks). 
No. 50 Leyner sharpeners. 

Holman double-end hot miller, 

Morgan hot niller. 

Shanx grinders. 

drill press. 

pover hacksaw. 

blacksmith's forge. 


RRR MR RPGs 


The drill-repair shop is at one end of the sharpening shop and is 
equipped to clean, repair, and test mecnines, hoses, and mountinzs. No 
drill repeiring is done underground. 


Adjacent to the Grill shoo is a storege shed for equipment such as 
hoists, motors, and fans. Pipes and fittings are reconditioned and 
special pipe lengtns and manifolds are mede up in a portion of the storage 
shed equipped for the purtose. 


UBS os! Drainage end 1 SL S 


Main pumping stations and suns are at the main ore shaft on no. 4 and 
noe 5 haulaze levels. Water flows along the levels to the sumps, whence it 


is pumped to tne surface. 


In the section between tne suprly sneft and ore shaft, the porous 
nature of the country rock and the tempereture of the wnter has made it 
necessary to convey the water in covered wooden laundcers. The covering 
reduces the absorption of water vapor by ventilation currents along the 


main onulees way. 


The maximum volume of water numned for any corsiderable period has 
been 1,500 g.p.m.; the minimum has been 1,000 e.p.m. On no. 4 level the 
rump capacity was originally 3,100 g.n.m., but on completion of the lower 
level no. 4 station is uscd only as a “relay station and some or the pump 
units have been removed to no. 5 level, where the pumping capacity is 
2,200 FepeMe 


All pumps are centrifugal type, electrically driven, and discharere into 
two mairs leading to the surfece through the main ore shaft. 


Punping cost, including maintenance of rumps end pire lines, amounted 
to £53,600 per yeer, or $0.076 per ton of ore mined from June 1535 to June 
1936. 
Ventilation 


Notural ventilation through snafts and extension of mine workinss to 
surface glory holes is assisted by two main exhaust fans; one is at the 
north end of the Black Star workings and the other at the south end of the 
Pio Grande section. Figure 4 shows the nosition of these fan-shafts in 
relation to main workings 
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The Black Star fan-shaft is eauinped with a fan capable of exhausting 
100,000 c.f.m. at a pressure not exceeding 3—inch static water gage. The 
men and supply and Tavidson shafts serve es downcast entries in addition 
to numerous stone openings into the glory holes. Fresh air is circulated 
thus down through vworkinss to the heulage level and is exhausted through 
the fan-shaft. In the past this system has provided adequate ventilation. 


The Rio Grande worings are ventilated sinilarly, but, being less ex- 
tensive, are controlled better. The fan on the south shaft exhausts approxi- 
mately 40,000 c.f.m. at 3-inch static water gage, which maintains good con- 
ditions in this section of the mine during summer or winter. 


Tne chief obstecle to be overcome in tne maintenance of prover under- 
ground alr temperatures is the extremely high surface temperatures that 
prevail for several months of the year. Temperetures of 100 F. and over ere 
common, and the effect of this hot air in the mine is to preclude the main- 
tenence of ideal temperatures unless an extremely high air velocity through 
main airways can be obtained. 


Auxiliary ventilation in long drifts or crosscuts is provided by 4,000 
c.f.m. blowers discharging through 16-inch-diameter galvanized ventpipe to 
within a short distance of the face. These blowers dcvelop lé-inch static 
water-cage pressure and under most conditions are satisfactory for distences 
of 500 fect. For greater distances a booster fan of the same tyne is used. 


Fire Hezerds 


The small extent of timbered workings, the noncombustible nature of the 
ore, unless accumulated in large, broken, ore reserves, which is prohibited, 
and the absence of any combustible gases maze the mine almost free from fire 
hazard. Water hydrants and fire hose long enough to reach to the end of 
timbered sections are available on each level of all shafts. All electrical 
substations, hoist rooms, and pump stations ere equinped with Foamite 
extinguishers. 


Fire-fighting and rescue teams have not been organized, but forming and 
ective treining cf such crews is contemoieated; they will be maintained for 
possible emergency. 


Sefety Methods 


A safety committee composed of departmental superintendents, with the 
gcneral manager as chairman, unifies sefety work for ell sections of the mine 
and plant. Each superintendent heads the safety committee in the department 
he controls. The mine committee is composed of all foremen, shift bosses, 
trammer bosses and mechanical and electrical foremen. Meetings are held 
once a month for the purpose of (1) reviewing reports and details of every 
accident that has occurred since the previous meeting, (2) discussing oner+ 
ating practices and suggestions for rules to prevent similar accidents, (3) 
reporting places or work that involve or may develop eccident hazard, with 
suggestions as to the best way to eliminate hazards, (4) commenting on equip- 
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nent, safety clothing, goggles, and other allied protective varanhernalia, 
and (5) adopting operating safety rules. 


The chief problem is to obtain the cooveration of all employees, and 
educate them to work safely. Individual carelessness, particularly among 
new men, unfamiliar with underground work, is the cause of most of the 
injuries suffered. Such accidents cannot be avoided until employees are 
educated to foresee the possibility of being injured in yverforming their 
work and until they willingly cooperate in refraining from slack, impru- 
dent, and reckless methods and short cuts that invariably lead to injury, 
varying in degree from slight to fatal. Constant explanations, illustra- 
tions, warnings, and, when necessary, disciplinary measures are employed 
with a view of selling safety as a habit to underground workers. 


First-aid organization and treining 


Qualified first-aid men are on duty at the mine casualty station 
during all working periods. Their duties include (1) application of 
first-aid dressings and treatments, (2) teking charge of stretcher cases 
in the mine prior to the arrival of the doctor and assistinz in their 
removal to the surface, (3) maintenance of all stretcher lockers througn- 
out the mine, (4) making reports on ell injuries, and (5) issuing protec- 
tive devices, such as gogzles and respirators. 


Classes in first-aid training are given by the company coctor at 
resular periods, under the auspices of the Mount Isa Mines Ambulance 
Corps, patterned after and affiliated with the St. John Ambulance Associa- 
tion. Such classes are free to employees, and all men arc encouraged to 
become proficient in this valuable work. Shift bosses are required to 
qualify for a first-aid certificate within a reasonable length of time. 


A competition and demonstration is held annually for teams represent- 
ing different sections of the mine and plant, the reward for the winning 
team being a replica of tne large first-aid trophy for each member of the 
team. The permanent trophy wes purchased jointly by the ambulance corps 
members and the compeny. 


Wage, contract, and bonus systems 


A system of contract payments is used wherever possible in the mine. 
Approximately 95 percent of underground employees are working on a basis 
that makes it possible for them to earn more than a base wage. The 
contract system is influenced to some degree by Industrial Awerd conditions, 
precedent, and local prejudice. Althoucgh these conditions give rise to 
undesirable features, the contract system has been found necessary in order 
to induce performances demandec by modern mining practice. 


cOnvrects 


Development, stoping, timberins, and other work that is subject to 
measurement is done on contract. The system used includes the following 
principles: 
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1. kien working on centract must be paid, as a minimun, the prevailing 
Industrial Award rates applicable to class of work performed, 


e. All contrrcts are paid fortnightly, meesurements being made by the 
mine engineering staff. 


3. Contract earnings are divided pro rata among those participating, 
rezard_ess of individual rating as miner, mucker, etc. 


4. Explosives are sold to contractors eat landed cost to the cormnany. 
pany 


5. Prices or rates are determined by the mine superintendent in con- 
junction with the assistant superintendent end the mine foremen. 


G6. Changes in rates are made only when marked verietions occur in 
conditions; ther are made effective from the beginning of a pay period, 
with notification given to those concerned. 


Contracts for development work, including stove-preparetion headings, 
are based on a set rate per foot of advance. Prices for such work are 
generally standard throuchout the mine, allowance being made for unusual 
working conditions or other features affecting performance. 


Stoning contracts are besed on cubic measurement or on tons extracted, 
whichever is applicabie. For such work es stope undercits, cut-off stoves, 
or sublevel benching, wnere ore broken is not currentiy cravm, tne number of 
cubic yards broken or excavated is the basis for perment. 


Peyment on a tonnaz: basis was aprlied more freciuentiy during the 
period of cnarbonate ore mining than at present. Cre mwiet in elory holes 
and in filled stones wea rric yor on a tonnage basis. Weis uc Fer suecn 
contracts are detsrmined from the nunber of care of ors Cram ualtiplied by 
the tonnage Tactur per esr. Adjustment of all tonnace is made to cheek with 


4 


the mill veightcmeter records over weekly periods. 


tT’ abering contracts include such work as crecting chutes, grizzlies, 
ladder.ays anc to cradle slides, and other misccllaneovs vork. <A rrice 

is set to corer all work recuired to comvl:ve the particvler jceb. Prices 
for erectinz structures such ac chutes or zrizzlies, the desisn for which is 
standardized, are the sie throuziout the mine. 


ponus 


Cre-trarsport and drill-sharnening contracts differ in basic principle 
from those described above and more closely resemble a bonus system, 


Ore-transyvortation crews are paid at a flat rate per ton of ore hauled 
and hoisted. From the total earnings, wares at the regular scale are 


deducted, and the balance is divided equally as bonus per shift worked. 
The tonnage paid for is as recorded by the mill weizghtometer converted to 
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dry tons. Other haulage cnores, such as transporting steel, timber, ex- 
plosives, and other supplies, are included as regular duties of haulage 
crews. 


A bonus system for drill sherpeners consists of the regular wage- 
scale payment for a fixed standard, plus a bonus rate for work done in 
excess of the standard. Men who handle steel, from its entrance to the 
shoo on the sorting table to its exit from the temnering tanks, are 
included in the bonus. 


Wages 


Wage rates are fixed according to Industrial Awards and are varied 
by the State Industrial Arbitration Court. Rates that prevailed in 
June 1936 for a working period of 88 hours per fortnight are as follows: 


Pipefitter wweccccccrcevccscceessscene 
Platman (cage-tender) weccccccesessece 
Hoisting-engine Griver wecsccccccercce 
PURDMAM. eieuie uscwe ee ber sterol ee Boe eco ane Ecos rene 


: Rate per 
Classification S—-hour shift 

First machine miner (drill runner) ... $3.76 
Second machine miner (drill helper) .. 3.46 
Kucker, trucker, or tool nipper ...... 3.36 
PAM DERMOT: 6:6 were 5s 6.50 a eee te Ge See SS : 3.76 
POUGETMAN: 64.0660 sO0d ada eeiw wns tas as P 3.76 
Locomotive driver cecccccasecescsses we 3.70 
Locomotive brakeman ceeccecesssseccace 3645 
HLGCtPIClan, wsisiceuesetesee see seis Satis 483 

3.76 

3.46 

Te fo 

LUO 


Costs and Performance 


Table 1 contains current operating costs for mining 270,903 tons by 
slory-hole mining during the first 6 nontns of 1933. 


Table 2 contains curient stoping and development cost, together with 
curzent capital development and development redemption by the sublevel 
stope mining - center-heading and benching method for the le months from 
June 1, 1935, to June 30, 1936. Ore mined by this method and hoisted was 
703,924 tons. | . 
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Organization 


Figure 25 is the organizetion chart of the mining department of 
Yount Isa Mines, Ltd. 
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